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Leinonen' s Declaration) cleared him of his responsibilities in 
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PATENT APPLICATION 



IN THE UNITED STATES PATCSNT AND TRADEMARK OFFICE 



In re Application of: 
Risto KOSTIAINEN et al 



Appln . No . ; 



/ 



Conf . No. ! 0000 

Group Art Units oooo 



FiledL: May 12, 2006 
For: METHOD AND APPARATUS FOR MASS! SPBCflTROMETRIC ANALYSIS 

DECLARATION IN SUPPORT Ol? INVENTOR'S 
REFUSAL TO SIGN DBCIiiWRATION 

Commissioner for Patents 

P.O. BOX 1450 

Alexandria, VA 22313-1450 



Sir; 



I, Anu Leinonen, hereby declare an i state the following-: 

1. I reside at £uoeW^k*K* 55<x.k\<o t Ooafcft ^tl&io^ -F/NiA^D 

2. I work for Licentia oy, where I hold a position 



3. 



On 



Kou^ g 



2006, I forwarded to 

the above- referenced patent 



Mr. Seppo Marttila a copy of 
application and a Declaration and Power of Attorney and 
Assignment therefor (attached a» Exhibit A) . a copy of my 
letter (along with an English translation thereof) dated 

!- ^3 * 20QG r forwarding these papers to 

Mr. Marttila and requesting that he execute them and return the 
same to me is attached hereto as Exhibit: B. 

4 - 0x1 — 3 20 06, I /✓contacted by telephone 

Mr. Martil/a. He informed me at: that time that he would not 
sign the Declaration and Power of Attorney and Assignment 
because he <3oes not want to have anything to do with the 
invention or patent application anymore; that he assigned all 
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DECLARATION IN SUPPORT OP INVENTOR'S 

REFUSAL TO SIGN DECLARATION 

U.S. Appln. NO. / , (Q94S9B) 



rights to the invention to the 
(Risto Koetiainen, Samuli Franwsila and Tapio Kotiaho) on 
November 11, 2003; and he considers that the assignment clears 
all of his responsibilities regarding this matter. 

5. A copy of the November li, 2003, Assignment (along 
with an English translation thereof] is attached hereto as 

6. Also, attached hereto as Exhibit D is a document dated 

Aferev^W ll.aOQfc (along with an English translation of the 

relevant portions thereof) , indicating that Rieto Kostiainen, 
Samuli Franesila and Tapio Kotiaho sold all of their rights in 
the invention to Licentia Oy. 

7. To the best of my knowledge, Mr. Martilla' s last Known 
address is Maaniituntie 16, 01900 Nurmijarvi, Finland. 

I declare further that all statements made herein of my own 

knowledge are true and that all stateiaents made on information 

and belief are believed to be true,- and further that these 

statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title IS of the 

United states Code, and that such willful false statements may 

jeopardize the validity of the application or any patent issuing 
thereon . 



Anu Leinonen 
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EXHIBIT A 



n^^tTiJle llmT h T r f y d ~ ,are , My resldence ' «**«•. citizenship arc as stated below next to my 

name. I believe I am the onginal first and sole inventor (if only one name is listed below) or an original, first and joint inventor (it 
Dlural names are listed below) of the subiect matter which is claimed and for which a oatent is sought on the invention entitled 
KOSTIAINEN rasto VSind Auerinkatu 7 F 72, FI-00560 Helsinki, Finland; FRANSSILA, Samuli, Tukholmankatu 7 C19. FI-00270 Helsinki 
Fin and; KOTIAHO, Tapto, Otsonkalliontie 3 S 139. FI-02110 Espoo, Finland and MARTTILA. Seppo, Maaniituntie 16. FI-01900 Nurmijarvi. 



the application of which 

O is attached hereto OR E3 was filed on November 1 5, 2004 ^ Unitcd states Application 

Number or PCT International Application Number PCT/FI2004/000683 

(Coniirmaiion No. ), and was amended on 

. m (if applicable). 

L^°^ ,ed ^ t0 - di f. l0Se information whi <* «s material to patentability as defined in 37 CFR 1.56, including for 

Z Sn^PCT 3 ?™ S l\ mat : rial inf ? rraation whi <* <>~ame available between the filing date of the prior application^ and 
the national or PCT international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under 35 U.S.C. I I9(a)-(d) or (f). or 365(b) of any foreign application(s) for patent, inventors 

San Z U^S^fT^?- S?? 00 ° f ^ PCT Jn *™«onai applications) wmch designated at lias, one cou^oXer 
titan ^ United States of America, listed below and have also identified below, by checking the box. any foreign application(s) for 

Prior Foreiso /VpoUction Numb«™ Countr, Forctao FUta. D»te y Prtorit T CUtar^ 

20031658 Finland November 1 4. 2003 (3 □ 

I hereby claim domestic priority benefits under 35 United States Code § 120 of any United States application(s). § 1 19(e) of any United 
fn^L P «T. 0na 1 "PP««atfon( S ) or §365(c) of any PCT International applications) designating me United States, listed blw aS 
* c "fl™ matt « r of ea <* ^ *« claims of this application is not disclosed in % listed prior United States or PCT 
S n application in the manner provided by the first paragraph of Tide 35, United States Code. §112, 1 acknowledge my duty 

,nf0rmah0 ? raatcnai J° ■*» Patentability of this application as defined in 37 C.F.R. 1.56 which occurred between the 
filing date of the prior application and the national or PCT international filing date of this application: 

Prior VS. or International Application Numbcrfj) or Internattonal FUtaa Date Status 

PCT/FI2004/000683 November 15. 2004 ' pending 



I hereby appoint all attorneys of SUGHRUE MION, PLLC who are listed under the USPTO Customer Number shown below as 
,hL!!T V™*™}' a PP h cation and to transact all business in the United States Patent and Trademark Office connected 
JS?' r ^ zm «J} at specdlc attorneys listed under that Customer Number may be changed from time to time at the sole 

t^jSmSl^S^ rCqWSt 8U ^P 0 ^ ab ° Ut *" ap P licaUon ta addreSScd to *• ■**»" filed under 





23373 

PATENT TRADEMARK OFFICE 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon ">c 
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Mailing Ad dress: 
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State 



Given Name 
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Samufi 
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Residence: C it He,Sinki 
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State 
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Country 
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Family Name or Surname 
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Date 



Finland 




Citizenship Finnish 
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Family Name or Surname 
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Finland 
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For Non-U.S. Clients 



Assignment 



Whereas, I/We, KOSTIAINEN, Risto of Helsinki, Finland; FRANSSILA, Samuli of Helsinki, Finland; 
KOT1AHO, Tapio of Espoo, Finland and MARTT1LA, Seppo of Nurmijarvi, Finland ~ " — ~ 



hereinafter called assignors), have invented certain improvements in 

Method and Apparatus For Mass Spectrometry Analysis 




and executed an application for Letters Patent of the United States of America therefor on 
; and 



Whereas, 



LICENTIA OY 



Tukholmankatu 8 A 



FI-00290 Helsinki 



Finland 



(assignee), desires to acquire the entire right, title, and interest in the application and 
invention, and to any United States patents to be obtained therefor, 

Now therefore, for valuable consideration, receipt whereof is hereby acknowledged, 

I/We, the above named assignor(s), hereby sell, assign and transfer to the above named 
assignee, its successors and assigns, the entire right, title and interest in the application and the 
invention disclosed therein for the United States of America, including the right to claim priority 
under 35 U.S.C. §119, and I7we request the Director - U.S. Patent and Trademark Office to issue 
any Letters Patent granted upon the invention set forth in the application to the assignee, its 
successors and assigns; and I/we will execute without further consideration all papers deemed 
necessary by the assignee in connection with the United States application when called upon to 
do so by the assignee. 

I/We hereby authorize and request our attorneys SUGHRUE MION, PLLC of 2100 
Pennsylvania Avenue, NW, Washington, DC 20037-3213 to insert here in parentheses 
(Application number and Confirmation number 

■ ■ filed ) the filing date 

and application number of said application when known. 



Date: 

s/ KOSTIAINEN. Risto 



Date: 



Date: 



Date: 



^ FRANSSILA, Samuli 



^KOTIAHO, Tapio 



MARTTILA, Seppo 

(Legalization not required for recording but is prima facie evidence of execution under 35 U.S.C. §261) 



1 

Method and apparatus for mass spectrometric analysis 

The present invention relates to a method according to the preamble of Claim 1 of 
examining a sample by means of mass spectrometry. 

5 

According to such a method, a solution containing the sample to be examined is first 
vaporised and, using a gas stream, the vaporised sample solution is then sprayed into the 
immediate vicinity of a corona discharge needle, where the sample to be examined is 
ionised. The charged particles are separated and, using electric and/or magnetic fields, 
1 0 conducted to a detector. 

The present invention also relates to an apparatus according to the preamble of Claim 
17, and to a use according to Claim 30. 

1 5 Mass spectrometry is used in many fields of science, such as pharmaceutical research, 

genetics, environmental analyses and particle research. In mass spectrometry (hereinafter 
also abbreviated as "MS") material is examined on the basis of data about its mass, and 
with MS it is possible, among other things, to identify the compounds of a chemical 
sample and to determine their quantity (< 10" 1 1 M) in very small percentages, from 

20 complex sample matrices. 

Typically, the sample to be examined is ionised in the ioniser of the mass spectrometer into 
a gaseous form and the gas-phase ions thus generated are separated on the basis of their 
mass/charge ratio (m/z) using electric and/or magnetic fields (mass analyser). The gas- 
25 phase ions are observed using a detector. The spectrum of the mass is established from a 
graph of the strength of the ionic current, which is generated by the detector, as a function 
of the m/z value of the ion. 

The most commonly used method of ionising liquid samples is electrospray ionisation 
30 (ESI), where the sample, which is dissolved in a polar solvent, for example methanol, is 

introduced into a mass spectrometer through a thin needle-shaped capillary tube. When the 
capillary is exposed to high voltage (3-5 kV), a strong electrostatic field is formed at the tip 
of the capillary and, as a result, a charged aerosol is formed in the gaseous phase from the 
solution coming out of the capillary. The charged droplets of the aerosol emit gaseous- 
35 phase ions into the gaseous phase, and using a separate atmospheric pressure ion source 
they are collected in the mass analyser. In the ESI the ionisation takes place at normal 
pressure and it is suitable for examining even large molecules (MW > 100 kDa). 
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In the Atmospheric Pressure Chemical Ionization (APCI) method, the eluent is passed 
through a thin steel capillary which is installed inside a bigger steel tube. Between the tubes a 
spray gas is passed, causing the eluent to nebulize. The aerosol mist is led through a heated 
quartz tube, where the solvent and the compounds to be examined are vaporised. The vapour 
5 generated is ionised by means of a corona discharge electrode, to which a high voltage (3-5 
kV) is connected. As a result of the electric discharge, the compound to be examined is 
ionised in the gaseous phase. The generated ions are collected for a mass analysis using an 
API dispatch. Unlike electric nebulizing, this method is suitable also for neutral molecules. 
In APCI, both polar and non-polar solvents can be used as the eluent, whereas in the ESI 
1 0 only polar solvents can be used. 

The accompanying Figure 1 shows in more detail the principle of APCI ionisation. In the 
immediate vicinity of the tip of the electrode (needle), which is connected to a high potential, 
the strength of the electric field exceeds the corona discharge threshold of air, and the 
1 5 molecules (for instance N 2 , 0 2 ) in the air are ionised and changed into primary ions (N 2 + , 
0 2 + ). The primary ions react with the solvent molecules (for instance H 2 0, CH 3 OH, NH 3 ) 
forming reagent ions (for instance H 3 0 + , CH 3 OH 2 + , NH 4 + ). The reagent ions react with the 
sample molecules forming protonized ([M+H + ]) or deprotonized ([M-H]") molecules, 
which can be analyzed by mass spectrometry. 



Depending on the type of the sample, the APCI ionisation is carried out either in a positive 
or negative mode. In the positive mode, the potential of the needle is higher than that of the 
curtain plate and the ionisation usually takes place by a proton transfer reaction. The proton 
transfer takes place according to Formula I (see below) if the proton affinity is higher than 
25 the proton affinity of the reagent gas: 



In the negative mode, the potential of the needle is higher than that of the curtain plate and 
30 the ionisation takes place by deprotonation (II, see below) or electron transfer (III, see 
below). In the deprotonation, the reagent molecule has a higher proton affinity than the 
sample molecule. The electrons generated in the plasma in the electron transfer react with 
the sample molecules, which have a high electron affinity. 



20 



XIT + M^X + MH 



+ 



(i) 



35 



(X-H)" + M -> X + (M-H) - 



(II) 



M + e" -> M 



(HI) 



3 



The most commonly used solvents are aqueous solutions of methanol (CH3OH) or 
methylcyanide (CH3CN). Protonation or deprotonation can be intensified by adding small 
amounts of additives to the solvent. For instance, ammonium acetate (CH3COONH4) can 
be used in positive mode, and acetic acid (CH3COOH) and formic acid (HCOOH) in 
5 negative mode. 

Because the compounds to be examined are brought into the gaseous phase by heating, the 
compound is fragmented more than in the ESI method. However, because the heating is 
very rapid, the compound is often not fragmented completely and a protonized or a 

10 deprotonized molecule is observed in the spectrum. The heating effect is separately 

optimized depending on the solvent/sample used. Usually, the temperature of the inner 
surface of the capillary is 100-150 °C. The generation of an effective spraying demands a 
rapid flow of the spray gas, approximately 2 1/min. In the APCI ionisation, the charge 
number of ions is usually one, which makes it possible to determine the molecular weight 

1 5 of the compound. On the basis of the fragments generated, information about the structure 
of the molecule can be achieved. 

Feeding the analyte to the APCI ionisator takes place using a spray pump or a HPLC (High 
Performance Liquid Chromatography) pump. Using the pump, the flow can be adjusted 
20 even for very small quantities of liquid. In a conventional APCI, the flow of liquid is 
usually approximately 0.2-1 ml/min. By contrast, a gas flow is clearly higher than that, 
generally approximately 2 1/min. APCI is most suitable for ionisation of molecules of, at 
most, a few thousand Da. 

25 A precondition for the corona to discharge is that the strength of the electric field exceeds 
the corona threshold value. In order to avoid an electrical breakdown, the electric field 
must be clearly non-homogeneous. A non-homogeneous electric field can be generated for 
instance by means of a sharp, needle-shaped electrode. In this case, the peak value of the 
electric field is located around the tip of the needle. 

30 

APCI is more suitable than ESI for analysing neutral compounds. In APCI, both polar and 
non-polar solvents can be used, whereas only polar solvents can be used in ESI. Moreover, 
high percentages of buffer agents or additives interfere with the ionisation clearly more in 
the ESI method than in the APCI. A disadvantage of APCI is that the sample speeds and 
35 flow speeds needed are significantly high. APCI is suitable only for flow speeds over 100 
|al/min, and consequently, conventional APCI devices cannot be used for instance in 
microfluidic systems. Beyond that, the sensitivity of traditional APCI devices is not 
sufficient for small sample quantities. 
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Other disadvantages of known devices are relatively high manufacturing and operating 
costs, too. The latter costs include for instance substantial time spent for cleaning the 
devices. 

5 

The purpose of the present invention is to eliminate the disadvantages associated with the 
known technology and to generate a completely new way of examining samples in gas or 
liquid phase using mass spectrometry. In particular, the purpose of the present invention is 
to generate a working solution which is based on an APCI ion source, better suited to 
10 analysing small sample quantities than the devices used today. Another purpose of the 

present invention is to improve the sensitivity of APCI devices, and the heat transfer inside 
the vaporiser, too. Beyond that, a purpose of the present invention is to lower the 
manufacturing and the operating costs of the APCI devices. 

1 5 The present invention is based on the idea that an APCI ioniser, suitable for analysing 

small sample quantities, is fabricated using micro mechanics. Miniaturized ESI solutions 
are already known, where flow channels for the sample solution and an injection tip used 
for ionising are machined in a monolithic, small glass plate. (Hereinafter, these devices are 
also called "ESI micro chips" or "|li-ESI devices"). Known technologies are described in 

20 US Patent Specifications No. 6,48 1 ,648 and 6,245,227. As with ESI technology in general, 
these miniaturized devices are suitable for ion-like compounds, but not for neutral and non- 
polar compounds, which cannot be ionised with ESI or for which the efficiency of 
ionisation is too weak. 

25 The ESI liquid-feeding system is also described in the Published International Applications 
WO 00/41214, WO 01/53794 and WO 00/62039, and US Patent Specification No. 
5,917,184. In these publications there are no suggestions that the described feeding 
equipments would be used for vaporising the sample, in which case the equipment would 
be suitable for APCI. In the application WO 01/53794 there is a reference to heating, but in 

30 the known equipment heating is used for pumping of the sample solution. The solution is 
based on thermal expansion of the sample or bubble formation, and the sample is not 
vaporised. 

An unsolved disadvantage of using known ESI micro chips as miniaturized devices is that 
35 the high voltage electric field remains concentrated at the tip of the |li-ESI device, i.e. the 

exit port of the microfluidic system, which destroys this tip rapidly, which in turn limits the 
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operating life of the |^-ESI and prevents generation of proper and stable analyses. In 
addition, the oxidation and the reduction reactions taking place at the tip of the ESI sprayer 
lead to clogging of the tip and formation of bubbles. 

5 Associated with the present invention it has been found that a miniaturization of the 

process is considerably more appropriate for the APCI technique ioniser than for the ESI 
ioniser mentioned above. According to the present invention, parts of the device which are 
typical to the APCI ioniser, at least the flow channel networks for gases and liquid, and the 
heater of the vaporiser, are included in a monolithic structure, where the flow channels are 
10 dimensioned so that the liquid flow is less than approximately 100 |^l/min. 

In the [a-APCI method, because the high voltage electric field is concentrated at the tip of 
the corona discharge needle and not at the exit point of the microfluidic system, this exit 
point is not vulnerable to destruction. Furthermore, at the same time, it is possible to carry 
1 5 out a proper and stable analysis. 

By using a device according to the present invention even small sample quantities can be 
vaporised and they can be ionised in a corona discharge zone, for instance a corona 
discharge needle, which forms part of the microchip or which is arranged in linkage with 
20 the microchip. 

More specifically, the method according to the present invention is mainly characterized 
by what is stated in the characterization part of Claim 1 . 

25 The device according to the present invention is, in turn, characterized by what is stated in 
the characterizing part of Claim 17. 

The use according to the present invention is specified in Claim 30, 

30 Considerable advantages can be achieved with the solution according to the present 

invention. Thus, the manufacturing process of the device is simple enough to yield the 
required result. 



35 



The present invention generates a new interface between any microanalytic system of a 
microfluidistic type, or any other type, and a mass spectrometer. The device can be used in 
particular for small flow volumes (less than 5 |al/min), but it is also suitable for flow 
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volumes of as small as approximately 100 \iL. The most important fields of application of 
the present invention are bioanalyses, pharmacological analyses, drug analyses, 
environmental toxins analyses, food analyses, clinical analyses and diagnostics. The 
method and the device are especially suitable for cases in which very sensitive analysis 
5 techniques are needed, or in which the quantity of the sample available is very small (less 
than 1 [iL), 

The present invention can be applied to analysing many kinds of compounds. It is suitable 
for both polar and non-polar compounds, and for neutral compounds and ionic compounds, 

10 too. In principle, it is possible to analyse all compounds which comprise a functional point, 
such as a functional group that can be protonized. Examples of especially interesting 
applications are slightly polar compounds, classified as non-polar, in which the percentages 
of these in the samples are very low. Examples of these are different steroids, such as 
neurosteroids, which comprise at least one hydroxy group or, correspondingly, ketone 

15 group. The quantities of such compounds in biological samples are in the range of 10-100 
picograms per millilitre. In addition, the present invention can also be used for analysing 
alkaline nitrogen compounds, which generally form the main part of, for instance, all 
pharmacologically active agents. 

20 Consequently, the solution can be used for analysing both liquid and gas phase samples. 
The eluent used for dissolving the sample can be either a polar and/or a non-polar solvent. 

The micro-APCI technique according to the present invention is especially usable for 
compounds which can be vaporised, especially at normal atmospheric pressure, and the 
25 molar masses of which are usually approximately 50-2500 Da, preferably at most 2000 Da, 
most suitably at most 1 000 Da. 

Compared to the ]x-ESl technique, the |li-APCI generates a better sensitivity for analyses of 
polar and neutral compounds. Non-polar eluents can be used in the analyses, and, if 
30 desired, even gas phase samples can be analysed. 

Compared to the conventional APCI technique, considerable advantages, too, are achieved 
with the present invention. Accordingly, in the present invention, the flow rates range from 
nanolitres to a few dozen microlitres, whereas the conventional APCI is suitable only for 
35 flow rates which are higher than 100 |al/min. The present invention can be used for 

analyzing smaller sample volumes and the device has a significantly better sensitivity than 
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the conventional APCI. In addition, the heat transfer and the vaporisation have been 
improved. 

The costs of production of the p.- APCI are significantly lower than of the conventional 
5 APCI. Consequently, the present invention makes it possible, in principle, to manufacture 
disposable vaporisation/ionisation devices, in which case a spent device, after becoming 
dirty, can be replaced with a totally new device. This significantly cuts down the time 
needed for cleaning the MS device. 

10 

In the following, the invention will be examined and explained in more detail, with 
the help of the accompanying drawings: 

Figure 1 shows a block diagram of the parts of a mass spectrometer device, 
Figure 2 shows the principle of the basic solution of APCI ionisation, 
1 5 Figure 3 shows the structures of two alternative embodiments of the device 

according to the present invention, simplified and depicted from above and from the 
side, respectively, whereby Figures 3a and 3b show the structure of the horizontal 
micro-APCI ion source and, correspondingly, Figures 3c and 3d the structure of the 
vertical ion source, 

20 Figures 4a and 4b show the chip configurations of the structures shown in Figure 3a, 
as versions modified with a planar needle, 

Figures 5a and 5b show a microchip equipped with a three-dimensional needle, 
simplified and depicted from above and from the side, respectively, 
Figures 6a and 6b show an alternative feeding system depicted from above, and 
25 details of the system, and 

Figure 7 shows the application according to Figures 6a and 6b depicted from the 

side. 

In known technology, a micro-electromechanical system (MEMS/MST) generally refers to 
30 a system where micromechanical and microelectronic structures have been integrated on 
the same microchip (typical size range 1 mm 2 -10 cm 2 ). It is known that micromechanical 
structures (range of dimensions 0.1 |um-l mm) can be manufactured by etching a substrate 
wafer (bulk-micromechanics) or by patterning thin films built up on a substrate wafer 
surface (surface micromechanics). Substrate materials generally used in micromechanics 
35 are silicon, glass, GaAs, quartz and plastics. For instance, silicon dioxide, silicon nitride, 
amorphous/polycrystalline silicon, metals and polymers are used as thin films (thickness 
range 1 nm-1 mm). 



8 



In the present invention, a micronized structure is called simply "a micromechanical 
structure". By this is meant a unit (size approximately 1 mm -10 cm ) which is fabricated 
on a substrate wafer/wafers and which comprises structures, such as channels and resistors, 
which are essential to the operation of the component. 

5 

In the method according to the present invention a solution comprising the sample to be 
examined is vaporised in a vaporiser in the form of a micromechanical device. The 
vaporiser comprises a monolithic block in which at least flow channels for the sample 
solution have been formed, as well as flow channels for a possible carrier gas, plus a heater 
10 for the sample solution. The vaporised sample solution generated is sprayed, using a gas 
flow, into a corona discharge zone, where the sample to be examined is ionised using a 
corona discharge to produce gas phase ions, after which the ions are separated and led to a 
detector, using a method, for instance with electrical and/or magnetic fields, which is 
known per se. 

15 

In this invention, a "monolithic" block means a block which comprises only one single part 
or has been formed of two or more parts, which, using a bonding-technique, have been 
joined together to form one single block so firmly that the parts can no longer be detached 
from each other without substantially breaking the parts. 

20 

According to a preferred embodiment of the present invention a micromechanical structure 
is used, one which comprises a substrate wafer or a stack of several connected discs, in 
which flow channel networks for gases and liquid as well as a heater for vaporising the 
sample solution have been constructed. In this case, the monolithic block is formed of two 

25 or more blocks which have been joined to each other. A single block such as this can 

comprise smaller blocks all of which are identical or, alternatively, different, and made of, 
for instance, glass or silicon. Consequently, the flow channels for gases and liquid together 
with their inlet openings and heater for the vaporiser can be constructed in the same part or 
in different parts which are placed against each other. The block can, for instance, 

30 comprise a glass plate in which the flow channel systems for gases and liquid have been 

formed, as well as a silicon wafer in which a heater used for vaporising the sample solution 
is constructed. The structure can be reversed, too. 

The entire device can also be made of one material, for example glass. A preferable 
35 embodiment of the present invention comprises a device which can be made using either 
wet or plasma processing (DRIE, deep reactive ion etching), or the channel systems can be 
made by using sand blasting, too. The masking material can be for instance polycrystalline 
silicon, amorphous silicon, chromium, nickel or SU-8 epoxy resist, which are built up by 
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sputtering, vaporising, electrochemical deposition or spin-coating. The through holes can 
be carried out by sand blasting or drilling, too. 

SU-8 masking is described in more detail for instance at the address 
5 http : //www . mi crochem . com/products/su ei ght . htm 

According to the present invention, the flow channel networks have been dimensioned so 
that the flow of liquid through them is less than 1 00 ^il/min, most suitably at most 
approximately 50 |al/min, especially at most approximately 10 pl/min. Generally, the sizes 

10 of the channels vary depending on whether the substance flowing through them is gas or 
liquid. A typical size of a gas-feeding channel (the width or the depth of the cross-section) 
is approximately 10-1000 |^m, especially approximately 20-500 \im 9 and the corresponding 
size of the liquid flow channel is approximately 5-500 |Lim, especially approximately 10- 
250 |nm, though these are not limiting dimensions. The depth of the channels is usually 

15 smaller than the height, in which case the depth is usually less than 200 \xm. If the cross- 
section of the channels is circular, their diameter is typically within the general range 
mentioned above. 

The nebulizing gas can be fed either in the direction of the sample or essentially 
20 perpendicular to the flow direction of the sample, as is described in more detail below with 
reference to Figures 6a, 6b and 7. The gas flow used in the injection is brought essentially 
perpendicular to the flow direction of the sample. In both applications the gas flow is fed 
into the device preferably in the direction of the liquid before the inlet opening of the 
liquid. When the gas flow is fed in perpendicular direction, through one inlet opening, the 
25 gas flow is efficiently distributed around the liquid flow comprising the sample, and the 
gas is extremely homogeneously mixed with the solution. 

According to one embodiment, the vaporiser according the present invention comprises 
both a vaporising and a corona discharge zone which have been integrated to create one 
30 single micromechanical structure. However, it is possible to fabricate the corona discharge 
zone as a separate part of the device. 

The sample solution vaporised in the device is ionised by a corona discharge in the 
presence of air, according to the APCI method. Most suitably, this is carried out at normal 
35 atmospheric pressure. In the vaporisation the sample is heated so much that the material to 
be examined is sufficiently well vaporising while the compound is still essentially in an 
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undegraded form. Generally the sample is heated to its boiling point, which, depending on 
the material to be examined, varies between approximately 30 and 350 °C. The normal 
vaporisation temperature is approximately 200-300 °C, and at least 20 mole-%, especially 
at least 40 mole-%, preferably 50-100 mole-% of the sample to be examined is vaporised. 
5 Of the vaporised compound/material 5-100 mole-%, preferably at least approximately 10 
mole-%, especially at least 20 mole-% (and even 95 mole-%) is in the gaseous phase in an 
undegraded form. 

Typically, the corona discharge zone comprises a needle-shaped electrode, which is 
1 0 connected to a potential which is so high in relation to the curtain plate of the mass 

spectrometer that the electric field strength, at least in the immediate vicinity of the tip of 
the electrode, exceeds the corona discharge threshold of air. The potential of the needle- 
shaped electrode in relation to the curtain plate is, for instance, at least 1 kV and the 
maximum electric field near the tip of the electrode is approximately 50 kV/mm. 

15 

Figures 3a-3d, attached, show two embodiments of the present invention. As the figures 
show, the device according to the present invention can, for example, be fabricated 
following two different configurations, namely horizontal (Figures 3a and 3b) or vertical 
(Figures 3c and 3d). In the horizontal solution, the chip (and, accordingly, the needle and 
20 the flow exit port) is perpendicular to the curtain plate of the mass spectrometer, and in the 
vertical solution the chip is parallel to it. 

Figures 3a and 3b show the structure of a horizontal ja-APCI ion source. As the lateral view 
shows, the device comprises a glass plate (1), on which a silicon wafer (2) has been 

25 arranged. Into the silicon wafer (2), feeding holes for liquid (3) and, correspondingly, for 
gas (4) have been machined. The silicon wafer has been equipped with a mixing zone (5), 
too, to which the feeding holes (3 and 4) for liquid and gas, respectively, have been 
connected through the feeding tube systems (6 and 7). The mixing zone comprises, for 
instance, a capillary tube, which has been arranged in the silicon wafer and which has been 

30 equipped with a heating resistance (8). In order to vaporise the liquid, this heating 

resistance can be used to heat the liquid and gas flows which are fed into the capillary and 
mixed in it. Connected to the heating resistance (8), are electric wires (9), which at one 
end, i.e. at the glass plate surface, are equipped with contact electrodes (10), to which an 
electric source can be connected. 

35 



In the devices in Figures 3a and 3b an electrode needle (1 1) which produces the corona 
discharge, has been arranged parallel to the glass plate (1) and the capillary tube (5). The 
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electrode needle (1 1) is connected through electric wires to the contact electrodes (13), too. 
At the exit end of the capillary tube there is an orifice (12) from which the ionised gas 
spray, coming from the electrode needle (11) can be discharged and led to a mass 
spectrometer to be analysed. 

5 

The devices according to Figures 3c and 3d are basically of the same structure as the 
devices described in Figures 3a and 3b. Accordingly, there is a glass plate (21), and a 
silicon wafer (22) on top of it. In this case, however, the feeding holes (23 and 24), for 
liquid and gas, respectively have been arranged in the glass plate. In the silicon wafer, a 
10 mixing zone (25) has been machined to which gas and, correspondingly, liquid can be led 
through their respective feeding tube systems (26 and 27). The device is equipped with a 
heater (28), including its electric wires (29) and contact electrodes (30), which surround the 
mixing zone (capillary no. 25). The electrode needle (31) is arranged horizontally towards 
the mixing zone orifice (32). 

15 

The ionisers shown in Figures 3a-3d can be fabricated for instance by etching the channel 
networks (5-7; 25) into the silicon disc, using anisotropic wet etching. The metallic planar 
needle (11,31) and the heater (8, 28) are patterned in the glass plate, which is finally 
attached to the silicon wafer using anodic bonding. 

20 

The advantages of this solution are easiness of etching and bonding. 

Besides anodic bonding, the joining can be carried out for instance by glass frit bonding, 
thermo-compression bonding or glue bonding, in which case conventional polymer-based 
25 adhesives can be used as intermediate agents. Typical examples are epoxy-polymers, 
negative and positive resists, polyimides, PMMA, silicones and fluoro-elastomers. 

Generally, the polymer glue seam is not hermetic and it does not withstand high 
temperatures, but on the other hand the bonding can be carried out at low temperatures 

30 (depending on the polymer, even at below 1 00 °C) and for a large variety of materials, 
which makes it an attractive alternative in, for instance, CMOS processes. The glue 
bonding method comprises careful washing and drying of the discs/chips to be connected, 
spreading of adhesion promoter, spinning/spraying of polymer (thickness for instance 1-20 
\xm) on both or one of the surfaces to be connected, prebake-heat treatment (for instance 

35 60-100 °C, 10 min), placing the discs/chips under compression in a vacuum chamber, and 
the hardbake-heat treatment (for instance at 100-300 °C, 5 min). 
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The present invention can also be constructed entirely of glass, which is a solution that 
further improves the thermal and electrical properties of the device. 

Depending on the testing device, the width of the gas feeding channels of the fabricated 
5 testing devices has been 270, 320 or 370 \xm. The liquid feeding channel, in turn, has been 
120, 130 or 140 |nm, and the width of the mixing/heating channel 1.27 mm. The length of 
the feeding hole side has been 670 [im in the horizontal model and in the vertical model 
almost 2 mm, because of the glass drilling allowance. The depth of the channels has varied 
between 85 |um and 190 |um, because of the anisotropy of the etching (narrowness of the 
10 channels). 

The planar heater and needle can be patterned in the metal layer which is sputtered, 
vaporised or built up in some other way on the glass plate (1 and 21, respectively). The 
metal can be a precious metal, such as platinum, or a base metal which has a high electrical 
1 5 and/or thermal conductivity, such as aluminium, and which is inert enough for the sample 
to be examined. The thickness of the metal layer to be built up can be freely chosen; in the 
testing solution a thickness of 300 nm was chosen, in which case the resistance at room 
temperature was approximately 85-90 Q for the horizontal chips, and for the vertical chips 
approximately 43 £1 

20 

The length of the electrode needle is usually approximately 0.5-10 mm, preferably 
approximately 1 -6 mm. The testing devices were fabricated using a needle length of 2 or 3 
mm for the horizontal model, and 2 or 2.5 mm for the vertical model. 

25 At the points of the contact electrodes, the silicon can be made thinner by etching, and 

thereby make the electrodes emerge from the silicon-glass interface. It is not advantageous 
to etch through the silicon at these points because the physical strength of the wafer (with 
regard to the bonding) may suffer. A three-dimensional microneedle eliminates this 
problem, because, in this case, there would be ample volumes of ionisable gas in the 

30 immediate vicinity of the tip of the needle. Due to the miniaturization of the ion source, 

analysing small quantities of samples (flow magnitude nl/min) is easier and the measuring 
sensitivity improves. 

In the following, a practical example of the process of manufacturing the present ionisers is 
35 described: 



A 380 jam thick n-type (100) wafer, polished on both sides, was chosen as the silicon 
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substrate of the chip. High- resistance (> 500 Qcm) wafers were used to fabricate the 
prototypes, in order to reduce the leakage of current from the heater. A 0.5 mm thick glass 
wafer of type Corning Pyrex 7740, which can be anodically bonded to the silicon, was used 
as the chip cap. 

5 

The manufacturing process started with RCA-washing of the silicon wafers. Organic 
contamination was removed by means of RCA- 1 -washing and metallic contamination by 
RCA-2-washing. A HF-dip was carried out between the washings. After the washings, a 
thermal oxide of approximately 600 nm was built up on the silicon wafers, using a wet 

10 oxidisation process. A HMDS layer was vaporised onto the oxidised wafers to improve the 
adhesion of the resist, after which a 1 .4 jam photoresist (AZ 5214) was spun onto the 
wafers. After the prebake, the resist was exposed through mask no. 1 . After the 
development of the layer and the hardbake, the oxide was removed by etching from the 
channel areas. After the oxide etching, the resist was removed with acetone and 

15 isopropanol. 

When the channel areas had been patterned on the front side of the silicon wafer, the lead- 
ins were patterned on the reverse side of the wafer. The resisting of this reverse side was 
carried out in the same way as described above. The Electronic Visions AL-6 device with 
20 microscopes above and under the wafer was used as a locator for two-sided registering. 

After the registering and the exposure, the development, hardbake, possible resisting of the 
front side, oxide etching and resist removal were carried out once again. 

The etching of the wafers was carried out in a 20 m-% TMAH solution at 80 °C. Because 
25 of the water-circulated heating and the vapour barrier of the etching vessel, the temperature 
of the entire etching solution was kept constant throughout the process. Moreover, the 
wearing of the etcher by vaporising was minimal. The etching time was 9 hours. When the 
etching was completed, the wafers were rinsed very thoroughly in bubbling DI water to 
ensure that the TMAH residues would leave no film on the surface of the wafers. 

30 

Pyrex glass wafers, the processing of which started with acetone and isopropanol washing, 
were chosen as the initial material for the glass plates. After careful drying, an aluminium 
layer of approximately 300 nm was sputtered onto the glass wafer in an Oxford sputter. 
Following the sputtering, a photoresist, which was applied onto the aluminium layer, was 
35 patterned with the mask no. 3, using photolithography. Excess aluminium was removed in 
an aluminium etcher containing phosphoric acid. After that, the inlet holes of the vertical 
model chip were drilled in the glass. For the drilling, the glass wafer was resisted on both 
sides and glued, using resist, to the silicon wafer so that the bonded side was uppermost. A 
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0.8 mm diamond-coated hard metal tip and Dl-water cooling were used for the drilling. 
After the drilling, the wafers were separated from each other using acetone washing in an 
ultrasonic basin. 

5 The last stage of operation was to attach the processed silicon and glass wafers to each 
other using anodic bonding. A bonder type comprising a bonding chamber, a control unit 
and a mechanical vacuum pump was used for the bonding. The bonding chamber 
comprised heaters above and under the wafer, plus altogether four probes for measuring 
the temperature, a pressure probe and a press operated by compressed air. 
1 0 The control unit can be used to regulate the temperature of the chamber, the pressure, the 
compression and the voltage/current across the package of wafers. 

After bonding, the sawing of the chips was carried out. It was possible to reveal the contact 
pads at the interface after the sawing by bending away the thin silicon strip on top of them, 
1 5 Finally, the fluidic connectors were glued to the chips using epoxy glue. 

The inlet connectors which enable connecting of the micro hoses were glued to the chips. 
Using commercial inlet connectors, it was possible to attach the capillaries to the chips by 
screwing them on, resulting in a tight and easily releasable connection. The outside 
20 diameter of the liquid and the gas capillary was 360 |um and the inside diameter 150 |am. 

It was decided that the operation of the micro channel networks would be studied using a 
video camera attached to a microscope. A nitrogen flow was connected to the heated chip, 
and, using an injection pump, the test sample was fed into the micro channel network. The 

25 test sample used was fluoresin, which was dissolved in methanol and, using a xenon lamp, 
tuned to be gleaming. During the measuring, the flow rate of the liquid was maintained at a 
few |j,l/min. This method can be employed to observe how the micro channel network 
operated under regimes of different gas and liquid flow rates. It was found that the 
frequency at which the micro droplets - which formed at the end of the liquid channel - 

30 detached largely depended on the flow rate of the gas. During the measuring, the feeding 
pressure of the gas used was several bars at most, but it was difficult to estimate the actual 
flow rate. If the heating was switched on, the droplets were rapidly vaporised from the end 
of the liquid channel. 



35 



To connect the horizontal and the vertical model chips to the mass spectrometer, supports 
made of Teflon were fabricated for both them. 
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For the test measurements, the chip was connected to a API 300 series mass spectrometer, 
manufactured by PE Sciex Instruments. 

The mass spectrometer's own 8 kV source was used as the high voltage source. Batteries 
5 (12 V or 24 V) were used as the power source for the heater. A multimeter was used to 
measure the current through the heater. A separate flow pump, which could be used to 
regulate the flow at a |ul/min-level, was used for the pumping of the sample solution. 
Depending on the gas used, either the mass spectrometer's own feeding system or a 
separate gas feeding system was used to feed the nebulizing gas. 

10 

Midazolam (Ci 8 Hi 3 ClFN 3 , M - 325.8) and pyridin (C 5 H 5 N, M = 79.1), dissolved in 
methanol, were used as test solutions. Midazolan is a drug that has a very high proton 
affinity. Pyridin, too, has a high proton affinity and also a low boiling point (115 °C). 

1 5 The measurements were carried out in a so called "heated nebulizer" mode, and it was 

decided that they would begin using the mass spectrometer's own corona discharge needle. 
To begin with, air was used as the nebulizing gas because it was possible to regulate its 
flow with the controlling programme of the mass spectrometer. The testing of the 
horizontal model was started using only solvent (methanol). The basic parameters used are 

20 shown below: 

Flow rate of sample: 1 |ul/min 

Flow rate of nebulizing gas: 1 .04 1/min (theoretical set value) 
Flow rate of curtain gas: 0.95 1/min 
25 - Corona discharge current: 0.1 jxA 

Voltage of heater: 12/24 V (corresponds to temperature of horizontal model, 

approximately 70 °C/195 °C) 

Other values are default values of measuring programme 

30 A clear signal was obtained when only methanol was used. Subsequently, pyridine was 
tested using a concentration of 10 |ag/ml, and a weak signal was obtained. A better signal 
was obtained with 1 mg/ml of midazolam. When nitrogen was chosen as the nebulizing 
gas, the background disturbance signals were significantly decreased. 



35 

However, the nebulizing gas and the curtain gas flows did not have any significant effect. 
Only very low (nebula: 0.03-0.41 1/min, curtain: 0-0.44 1/min) and high (nebula: 1.49-1.58 
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1/min, curtain: 1.58-1.84 1/min) values had an effect. At low curtain gas flows, the 
background noise increased and with high flows the sample intensity decreased. The effect 
of the nebulizing gas flow varied according to the sample flow rate. At high sample flow 
rates (10-100 |ul/min), reduction of the nebulizing gas did not have any significant effect on 
5 the peak intensity. At low flow rates (<10 pl/min) the intensity improved with growing 
nebulizing gas flow. 

The temperature is chosen so that the examined material is vaporized well enough without 
the compound being degraded too much. 

10 

To improve the operation of the device, the silicon substrate can be electrically isolated 
from the electrode needle. This can be done for instance by building up an insulating layer 
of oxide or nitride, using PECVD, on the top of the metal pattern on the glass wafer. It is 
also possible to pattern a planar needle on the glass wafer after the bonding of the wafer. 
1 5 The chip can be totally made of insulating material, too. 

Regarding the simplicity of the manufacturing process, a significant advantage can be 
achieved with planarity of the micro needle; a three-dimensional needle is more difficult to 
fabricate. Figure 4 shows two modified chip configurations (glass 31 and 41, silicon 32 and 

20 42) with a planar needle (33 and 43). The parts of the device are the same as in Figure 3a. 
As Figure 4 shows, the needle can be situated directly in front of the exit hole of the 
vaporisation products, parallel to the capillary, or it can be directed diagonally from the 
side to the front of the exit hole. A three-dimensional micro needle, 53 (see Figure 5, 
device parts otherwise the same as in Figure 3a), built on the glass and silicon wafer, 51 

25 and 52 respectively, could be fabricated using for instance needles which are flexible due 
to membrane stresses, structures which are based on metal-coated polymers, needles based 
on bonded metal wires or micromechanically upliftable solutions, or electrochemical ly 
sharpened metal wire, for instance platinum wire. 

30 Figures 6a, 6b and 7 show an alternative solution in which the nebulizing gas, which is 

usually inactive (or inert), such as nitrogen, comes from the top of the chip (101) through a 
feeding nozzle such as nanogate (102). Consequently, the gas is fed at least substantially 
perpendicular to the sample and not in the sample direction, as in the embodiment 
described above. 

35 

The thin tube marked with reference number (109) in Figures 6a, 6b and 7 is the 
connecting capillary tube coming from the liquid chromatograph (LC). 
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The inlets (103) for liquid and (104) for gas, respectively, have been processed in the 
silicon or glass wafer (101) which is on the glass plate (1 14). To get the capillary end 
positioned, wedge-shaped guides (113), which form a tapering hole, have been processed 
5 in the wafer. The wafer has been equipped with a mixing zone (1 05), too, to which the 
feeding holes (103 and 104) for liquid and gas, respectively, have been connected through 
the flow channels (106 and 107) (cf. also the arrows). 

As the figure shows, the gas coming from the gas inlet (104) circulates, as shown by the 
10 arrows, around the end the capillary tube before it is mixed with the liquid flow in the 
mixing zone (105). 

The wafer is equipped with heating resistors (108), which can be used to heat the liquid 
flow which is fed through the capillary and in which the nebulizing gas flow is mixed in 
15 the mixing zone (105), in order to vaporize the liquid. The heating resistor connectors are 
numbered (110) and as the figure shows the foreparts of the heating resistors are made 
wider in order to decrease the flow resistance, and they are made narrow only near the 
mixing zone of gas and liquid, where they form the actual heating zone (111) and act as 
heating resistors. 

20 

The solution according to Figures 6a, 6b and 7 is based on the same basic principle as the 
devices described above, but the structure according to that solution is simpler and the 
dead volumes are minimized. The feed nozzle of the gas is located in the direction of the 
liquid flow, upstream, which means that the gas is brought into the device (in the direction 
25 of the liquid flow) before the inlet opening of the liquid. Because the nebulizing gas is 
brought in from only one nozzle and one opening, from which it is distributed to both 
sides/around of the sample flow, it is easy to use this solution to generate a homogeneous 
mixture. 
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Claims: 

1 . A method of examining a sample by means of mass spectrometry, according to which 
method 

- the solution comprising the sample to be examined is vaporised in a vaporiser; 

- the vaporised sample solution is sprayed, using a gas flow, into a corona discharge 
zone, where the sample to be examined is ionised using a corona discharge to 
generate gas phase ions; and 

- the ions are separated and directed to a detector, 
characterized by 

- using a vaporiser which is fabricated as a micromechanical structure. 

2. A method according to Claim 1, characterized in that a vaporiser is used which 
comprises flow channel networks for the solution and for the carrier gas possibly used for 
the feeding of the solution, as well as a heater of the vaporiser, which are all included in a 
monolithic structure. 

3. A method according to Claim 2, characterized in that the flow channel networks 
are dimensioned so that the volume of the liquid flow passing through them is less than 
100 jjl/min, most suitably less than 10 (ixl/min. 

4. A method according to Claim 2 or 3, characterized in that a vaporiser is used 
which comprises a vaporising zone and a corona discharge zone, which are integrated into 
a single micromechanical structure. 

5. A method according to any of the preceding claims, characterized in that a 
micromechanical structure is used which comprises flow channel networks designed for 
one or more wafers, and a heater. 

6. A method according to Claim 5, characterized in that a structure is used which 
comprises 

- a substrate wafer in which flow channel networks for gases and liquids are formed, 
and 

- a cover wafer, attached to the substrate wafer in which a heater for vaporising the 
sample solution, is patterned. 
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7. A method according to any of the preceding claims, characterized in that the 
vaporised sample solution is ionised with a corona discharge in the presence of air, at 
normal atmospheric pressure. 

5 8. A method according to any of the preceding claims, characterized in that the 
corona discharge zone comprises a needle-shaped electrode, which is connected to a 
voltage which is so high in relation to the curtain plate of the mass spectrometer that the 
electric field strength, at least in the immediate vicinity of the tip, exceeds the corona 
discharge threshold of air. 

10 

9. A method according to Claim 8, characterized in that the potential of the needle- 
shaped electrode in relation to the curtain plate is at least 1 kV, and the maximum electric 
field strength near the tip of the electrode is approximately 50 kV/mm. 

15 1 0. A method according to any of the preceding claims, characterized in that polar 
compounds, non-polar compounds, neutral compounds or ionic compounds are examined, 
and the sample to be examined is dissolved in a polar or non-polar solvent, used as the 
eluent, to generate the sample solution. 

20 1 1 . A method according to Claim 10, characterized in that compounds are 

examined, the molar masses of which are at most 2000 Da, most suitably at most 1000 Da. 

12. A method according to any of the preceding claims, characterized in that the 
flow of liquid of the sample to be examined is set at a value which is lower than 

25 approximately 10 jal/min, and the flow of the carrier gas used for feeding the sample is set 
at a value which is at least approximately 50 jul/min. 

13. A method according to any of the preceding claims, characterized in that the 
sample is ionised using the Atmospheric Pressure Chemical Ionization (APCI) method. 

30 

14. A method according to any of the preceding claims, characterized in that the 
gas flow used for the injection is brought in essentially perpendicular to the flow direction 
of the sample. 

35 1 5. A method according to any of the preceding claims, characterized in that the 
gas flow is fed into the device in the flow direction of the liquid and before the feed 
opening of the liquid. 
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16. A method according to Claim 14 or 15, characterized in that the gas flow is fed 
through one feed opening, in order to distribute the gas flow around the liquid flow 
comprising sample, and, as a result, a homogeneous mixture is achieved. 

5 17. An apparatus for examining a sample by means of mass spectrometry, comprising 

- a vaporiser for vaporising the solution comprising the sample to be examined, 

- a corona discharge device, connected to the vaporiser, in which the sample to be 
examined is ionised according to the Atmospheric Pressure Chemical Ionization 
(APCI) method, to generate charged particles, 

10 - a detector, connected to the corona discharge device, to detect charged particles, 

and 

- means for directing the charged particles, using electric and/or magnetic fields, 
from the corona discharge device to a detector, 

characterized in that 
15 - the vaporiser is fabricated as a micromechanical structure. 

1 8. An apparatus according to Claim 17, characterized in that the vaporiser 
comprises flow channel networks for the solution and for carrier gas possibly used for 
feeding the solution, and a heater of the vaporiser, which are all included in a monolithic 

20 structure. 

1 9. An apparatus according to Claim 18, characterized in that the flow channel 
networks are dimensioned so that the volume of the liquid flow passing through them is 
less than 100 jal/min, most suitably less than 10 |ul/min. 

25 

20. An apparatus according to Claim 18 or 19, characterized in that the vaporiser 
comprises a vaporising zone and a corona discharge zone, which are integrated into a 
single micromechanical structure to form a combined vaporiser and corona discharge 
device. 

30 

2 1 . An apparatus according to any of the Claims 1 7-20, characterized in that it 
comprises a monolithic block which is formed of two or more parts which are connected to 
each other. 

35 22. An apparatus according to Claim 21, characterized in that the block comprises a 
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silicon wafer in which flow channel networks for gases and liquid are formed, and a glass 
plate in which a heater for vaporising the sample solution is formed. 

23. An apparatus according to Claim 21, characterized in that the block comprises a 
5 glass plate in which flow channel networks for gases and liquid are formed, and a silicon 

wafer in which a heater for vaporising the sample solution is formed. 

24. An apparatus according to any of the Claims 17-23, characterized in that the 
corona discharge device comprises a needle-shaped electrode, which is connected to a 

1 0 potential which is so high in relation to the curtain plate of the mass spectrometer that the 
electric field strength, at least in the immediate vicinity of the tip of the electrode, exceeds 
the corona discharge threshold of air. 

25. An apparatus according to Claim 24, characterized in that the potential of the 

1 5 needle-shaped electrode in relation to the curtain plate can be set at a value which is at least 
1 kV, and the maximum strength of the electric field near the tip of the electrode can be set 
at approximately 50 kV/mm, at least. 

26. An apparatus according to any of Claims 17-25, characterized in that it is 
20 fabricated entirely as a glass structure. 

27. An apparatus according to any of Claims 17-26, characterized in that the flow 
channel system of the carrier gas used for feeding the solution is connected to a feed nozzle 
of the gas, which nozzle is located upstream in the flow direction of the solution and 

25 through which gas can be fed into the device essentially perpendicular to the flow direction 
of the solution. 

28. A device according to Claim 27, characterized in that the gas flow fed through 
the feed opening can be distributed around the flow channel system of the solution in order 

30 to achieve a homogeneous mixture. 

29. A device according to any of the Claims 17-28, characterized in that the heater 
comprises heating resistors, the foreparts of which are made wide in order to decrease the 
flow resistance and which are made narrow only near the mixing zone of gas and liquid, 

35 where they act as heating resistors and form the actual heating zone. 

30. Use of a vaporiser, fabricated as a micromechanical device, to generate a vaporised 
sample which is fed to be ionised according to the Atmospheric Pressure Chemical 
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Ionization (APCI) method. 

3 1 . Use according to Claim 30, characterized in that a vaporiser is used, which 
comprises a monolithic block, in which at least the carrier channel networks for the sample 

5 to be examined and for the carrier gas possibly used for feeding the sample, as well as the 
heater for vaporising the sample are formed, in which case the flow channel networks are 
dimensioned so that the flow volume passing through them is less than 100 |al/min. 

32. Use according to Claim 31, characterized in that the vaporiser is used for 
1 0 examining a sample, the molar mass of which is at most approximately 2000 Da. 
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(57) Abstract: 

A method and an apparatus for examining a sample by means of mass spectrometry. 
According to the method, the solution comprising the sample to be examined is vaporised 
in a vaporiser, the vaporised sample solution is sprayed, using a gas flow, into a corona 
discharge zone, where the examined sample is ionised according to the APCI method, 
using a corona discharge, to generate gas phase ions, and the ions are separated and 
directed to a detector. According to the present invention, a vaporiser is used, which is 
fabricated as a micromechanical structure which comprises the flow channels for the 
solution and for the carrier gas possibly used for feeding the solution, as well as the heater 
of the vaporiser, and which are all included in a monolithic structure. The solution is 
especially suitable for cases in which a very sensitive analysing technique is needed, or in 
which the available sample quantity is very small (less than 1 |^L). 
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EXHIBIT B 



Translation from Finnish 

LICENTIA 

Licentia Ltd 

Tukholmankatu 8 A 
FIN-00290 Helsinki, Finland 
Tel +358 (0)75 324 7016 
Fax +358 (0)75 324 7099 
anu.leinonen@licentia.fi 
www.licentia.fi 

May 8, 2006 

Seppo Marttila 
Maaniituntie 16 
01900 Nurmijarvi 



Hallo, 

The patent process in regard to the APCI-purchase (Method and apparatus for 
mass spectrometric analysis of samples) to be commercialized in Licentia has 
entered the national stage. We have decided to apply for a patent at the 
European Patent Office, in Canada, in Japan as well as in the United States. 
For making the patent application pending we would need you to sign the 
enclosed authorization forms. 

Could you, please, sign the documents and send them to me by May 22. 
Enclosed please find a return envelope. 

If you have any questions regarding this matter, I will be happy to answer them. 
Yours faithfully, 



(Signature) 

Anu Leinonen, Ph.D 
Director, Life Sciences 
Licentia Oy 



Vat no: 1639532-6 Reg. No: 802.546 Registered office: Helsinki 



Licentia Ltd 

'LICfENTIA Tukholmankatu 8 A 

» FIN-00290 Helsinki, Finland 

• - Tel +358 (0)75 324 7016 

Fax +358 <0)75 324 7099 
anu.leinonen@licentia.fi 
www.licentia.fi 

8.5.2006 



Seppo Marttila 
Maaniituntie 16 
01900 Nurmijarvi 



Hei, 

Licentiassa kaupallistettavana oleva APCI-hankkeen (Menetelma ja laitteisto naytteiden 
tutkimiseksi massaspektrometrisesti) patentointiprosessi on edennyt kansalliseen 
vaiheeseen. Olemme paattaneet jatkaa patentointia Euroopan ^t^iittivirastossa, 
Kanadassa, Japanissa ja Yhdysvalloissa. Patenttihakemusten vireille p|||mibeen liittyen^ 
phessa valtakirjoja, joihin tarvitsisimme allekirjoituksenne. 

Voisitteko ystavallisesti allekirjoittaa dokumentit ja lahettaa ne minulle takaisin 22.5. 
mennessa. Ohessa palautuskuori. 

Vastaan mielellani, jos teilla on asiasta kysyttavaa. 
Ystavallisin terveisin, 



Anu Leinonen, Ph.D. 
Director, Life Sciences 
Licentia Oy 



Vat no: 1639532-6 Reg. no: 802.546 Registered office: Helsinki 



EXHIBIT C 



Agreement on transfer of the immaterial rights in regard to the 
invention (draft) 

I transfer without any financial compensation my part of the invention "miniaturized 
atmospheric chemical ionisation source" to Sami Franssila (University of Technology), 
Risto Kostiainen (University of Helsinki) and Tapio Kotiaho (University of Helsinki) 
such that each one of them gets one third (1/3) of my part (the part of Seppo Marttila 
25%). However, Seppo Marttila is going to keep the copyright of the master's thesis 
regarding this subject 

The conditions for the realization of the transfer are: 

1. The patent application has to be filed at the latest on November 14, 2003. 
Furthermore, the recipient of the transfer and the patent applicant have to 
accept the following issues regarding the carrying out in praxis and the 
publication of the master's thesis: 

- The professor supervising the master's thesis receives confidential 
information before the official release 

- The work is cased in by a commercial company prior to the official 
release 

- The receipt given by the National Board of Patents and Registration 
in regard to the filing of the patent application has to be delivered to 
Seppo Marttila at the latest on November 17, 2003. Hereafter a 
public presentation will take place and the maturity exam will be 
written. 

2. The recipients of the transfer must see to that the transfer of the rights or 
the publication of the master's thesis does not infringe the rights of the 
sponsors of the project 

3. The recipients of the transfer are aware of the development stage of the 
invention prototype. Seppo Marttila does not commit himself on what in 
the invention is patentable. 

For clarity reasons it has to be mentioned that if the patent application has not been filed 
by November 14, 2003, the invention part of Seppo Marttila will be returned to him. 
The master's thesis of Seppo Marttila will in any case be submitted for acceptance to 
the department council of the electrics department for the meeting on December 9, 
2003. 

Date: November 11,2003 Place: Helsinki 

Signature of the transferor 

(Signature) 

Seppo Marttila 



Signatures of the recipients of the transfer 



(Signature) (Signature) (Signature) 

Sami Franssila Risto Kostiainen Tapio Kotiaho 



Enclosures: Employment invention declaration including enclosures and the statement 

of the University of Technology 



Sopimus keksintoon liittyv: 
luovuttamisesta (luonnos) 



immaljf^alioikeuksieri 



iatyrisoitu 
Risto 
sosaa 
snkin 




Siirran ilman rahailista vastiketta osuuteni 

ilmanpainekeiiuaUinenionisaatiol^de^-keksinnosta Sami Franssilalle 
Kostiaiselle (HY) ja Tapio Kotiaholle (HY) siten, etta kukin heista saa „ 
(1/3) osuudestani (Seppo Marttilan osuus 25%). Seppo Marttilalla sail 
tekijanoikeus aiheeseen Uittyvaan diplomityohon. 

Siirron toteutumisen ehtoina on: 

1. Patenttihakemus on jatettSva viimeistSiin 14 A 1.2003. Luovutuksen saajan 
patenttia hakevan tahon on lisaksi hyvaksyttava seuraavat diplomityon kayt&inGn 
suorittaxniseen ja julkistamiseen liittyvat seikat; 

- DiplomitySta valvova professor! saa luottamuksellista tietoa haltuunsa 
ennen virallista j ulki stusta 

- Tyo kansitetaan kaupallisessa firmassa ennen virallista julkistusta 

- Patenttihakemuksen jattamisesta on toimitettava PRH:n antama kuitti 
Seppo Marttilalle viimeistaan 17.11.2003. TSman jaikeen aiheesta 
pidetaan julkinen esitelma ja kirjoitetaan kypsyysn&yte, 

2. Luovutuksen saajien on huolehdittava siita, etta oikeuksien siirto tai diplomityon 
julkaiseminen eivat loukkaa projektin rahoittajien oikeuksia. 



3, Luovutuksen saajat ovat tietoisia keksintSprototyypin keliitysasteesta. Siihen, 
mika keksinnSssB. on patentoitavissa, Seppo Marttila ei ota kantaa. 



Selvyyden vuoksi todetaan, etta mikaii patenttihakemusta ei ole jatetty 14.1L2003 
mennessa, Seppo Marttilan osuus keksinndsta palautuu h&nelle. Seppo Marttilan 
diplomityd jatetSSn kaikissa tapauksissa hyvaksyttavaksi sShkOosaston osastoneuvoston 
9. 1 2.2003 pidettSvaan kokoukseen. 

Aika //J/,O j> /l/^f ^^J^ 

Siirtajan allekirjoitus 

Seppo Marttila 




Luovutuksen saajien allekirjoitukset 




4, 

Sami Franssila Risto Kostiainen Tajjffo Kotiaho 



'f^pfo Kotia 




Liixteet: Ty6suhdekeksint5ilmoitus UitteineenjaTKK.n lausunto 



EXHIBIT D 



Translation from Finnish 
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1. SELLER 



2. BUYER 



CONTRACT OF SALE 

Risto Kostiainen (date of birth 7.4. 1 955) 
Vaino Auerinkatu 7 F 72 
00560 Helsinki 

Tapio Kotiaho (date of birth 14.10.1958) 

Otsonkallio 3 S 139 

02110Espoo 

Samuli Franssila (date of birth 8.7. 1959) 
Tukholmankatu 7 C 19 
00270 Helsinki 

Licentia Oy (Business Identity Code 1639532-6) 
Erottajankatu 19 B 5 
00130 Helsinki 
Tel. (09) 6814 9570 
fax (09) 6814 9599 

Henceforth the Seller and the Buyer are together referred to as the 
"Parties" 



3. UNIVERSITIES AND LABORATORIES ENTITLED TO THE PURCHASE 
PRICE SHARE 

University of Helsinki (Helsingin yliopisto) 
Institute of Pharmacy/DDTC 
00014 Helsingin yliopisto 

University of Technology (Teknillinen korkeakoulu) 
Microelectronics Center (Mikroelektroniikka keskus) 
PL 1000 
02015 TKK 

4. DEFINITIONS 



In this contract of sale including its enclosures the following terms are 
consistently used in the following way: 

By "research results" is meant the material, data, know-how, 
innovations as well as the immaterial rights associated herewith 
created during the Seller's research. 
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5. OBJECT OF PURCHASE 

The object of purchase is the research results named "APCI — chip" 
owned by the Seller Risto Kostiainen, Tapio Kotiaho and Sami 
Franssila as well as the immaterial rights associated therewith 
(henceforth "Technology" ("Teknologia")). Technology is more 
precisely defined in enclosure 1 . The total transfer of the copyrights 
associated with the Technology also includes amending and 
forwarding rights. 
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8 . TRANSFER OF OWNERSHIP 

The right of ownership of the object of purchase is transferred when 
both the Seller and the Buyer have signed this contract of sale. 
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SIGNATURES 



This contract of sale has been prepared in four (4) identical originals, 
one for each Seller and one for Licentia. 



Helsinki October 29, 2003 



Helsinki November 1 1 , 2003 



LICENTIA OY 



(Signature) 



Timo Toraiala 
Managing Director 



(Signature) 



Risto Kostiainen 



Helsinki November 1 1 , 2003 Helsinki November 1 1 , 2003 



(Signature) 



Tapio Kotiaho 



(Signature) 



Sami Franssila 



ENCLOSURES 1 . A more precise definition of the Technology and the immaterial 

rights associated herewith 

2. Collaboration contract related to the purchase between the Seller 
and the Buyer 

3. Distribution of the right of ownership and of the beneficiary income 
as to the Seller and the Inventors 

4. A list of the Inventor's publications, releases and performances in 
regard to the Technology 

5 . Extract from the trade register of the Buyer 



ENCLOSURE 1 



The Technology comprises a miniaturized APCI (atmospheric pressure chemical 
ionisation)- ion source enabling the analysis of samples of small amounts, for example, 
in mass spectrometric implementations. 

A more precise description of the Technology is to be found in the FI/US patent 
application filed in November 2003. 



1- myyja 



2. OSTAJA 



KAUPPAKIRJA 



Risto Kostiainen (syntaika 7.4.1955) 
Vaind Auerinkatu 7 F 72 
00560 Helsinki 

Tapio Kottaho (syntaika 14.10.1958) 
Otsonkallio 3 S 139 
021 10 Espoo 

Samutf Franssila (syntaika 8.7,1959) 
Tukholmankatu 7 C 19 
00270 Helsinki 



On 



1/8 



5<S 



Licentfa Oy (Y-tunnus 1639532-6) 
Erottajankatu 19 B 5 
001 30 Hefsinki 
puft. (09) 6814 9570 
faksi (09) 6614 9599 

Myyjasta |a Ostajasta kaytetasn jaljempana yhteisnimitystS "Osapuofef 

3. KAUPPAHINTAOSUUTEEN OIKEUTETUT YUOPISTOT JA LABORATORIOT 

Helsmgin yijopisto 
Farmasian laitos/DDTC 
00014 HeJsingin yliopisto 

Teknillinen korkeakouiu 

Mikroefektroniikka keskus 
PL 1000 

0201 5 TKK 





4. mAAritelmAt 



SitE ki S a ^ " itteiSSa kayte,aan i° hdon ™* aises « SE ™ia termeja tarkcittamaan 

^ulkimustulokser tarkolttavat Myyjan tutkimuksen aikana ja tuloksena syntynytta materiaalia tietoa 
tietotaitoa. keksintoja ja niihin fiitlyvia immateriaafiofkeuksta. materiaalia, tietoa. 

"Asfakas- tarkoittaa kolmatta ulkopuolista osapuolta, joka hyddyntaa joltain tavalia tutkimustuloksia 
myonnetyn vastikkeellisen kayttooikeuden nojalla tai joka ostaa kaikkl oikeudet tutkimuslutoksTn 

"Hyodymamisfulo" tarkoittaa kaikenlaisia rahasuorituksia (muun muassa alkumaksut roialtit 
vah.mma.srojalt.t. osakkeista saatavat osingot. osakkeiden myynnista saatava mwnt?Lrt S 
asiakas suorrttaa vastikkeena saamastaan kaytto- tai omistusoikeudesta tutkimustCloSnn ' 

»S Se * i US ?T UkSet '. t3rkoittavat ku stannuksia. jotka Licentia maksaa Myyjafle tai utkoeuoliselJe 

-Sisaiset kustannukset- tarkoittavat Llcentian palveluksessa olavan henkiioston palkka- la 
sosiaalikustannuksia seka Llcentian toimtntaan liittyvia yteiskusiannuksia. J 

Klt^ 0 « 9i ^ SiirtOSOp ' m f S " tarkoittaa asiakkaan ja Llcentian soimimaa tutkimustulosten 
hyddyntamiseen perustuvaa sopirnusta. jossa Ucentia mydntaa asiakkaalle kavttooikeuden 
tutk.mustirioksiin tietyilfa ehdoilfa lai kaikki oikeudet tutkimustutoksiin. Kayttoo»keuden 
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'Tutkimussopimus* tarkoittaa jatkotutkimukseen Nittyvaa sopfMSSk jossa Licentia. Mwia/Mwian 
yliopisto ja kolrnas osapuoli sopivat Myyjan suorittamasta jatkotut)|fljyji^ta. J 

"Immateriaalroikeuder tarkoittavat yksinoikeuksia, jotka antavai hajL^^n tiettyna maaraaikana 
mahdoNfsuuden kieitaa muita kayttamasta tai hyodyntamasta hyvafJ^&Vpmattimaisesti suoian 
kohdetta. Immateriaalioikeuksiin kuuluvat seka teoliisoikeudet etta tekpnoikr J ~' 

Teollisoikeudellinen suojaus" tarkoittaa tutkimustulosten oikeuksten haltija^^&kuksesta hanelfe 
valtiovalian mySntamsia teoilisolkeussuojaa tutkimustutaksiHeen kuten muu^Vofcsea natAntti* 
hyfidyHisyysmaHia, maffia ja/tai tavaramerkkia, ^^/7 P a * 

"Valiton vahtnko H tarkoittaa vahingosta aiheutunelta toteennaytettyja suoria kuluja £^<uJ(knnuksia 
jotka ovat syntyneet Osapuoten olennaisen sopimusrikkomuksen seurauksena torsade Om^^fkW^^ 

"Valillinen vahinko" tarkoittaa vatkeasti ennalta arvattavissa olevaa vahinkoa, muij!^Cfcia*sa 
hikevathdon vahentymisesta tai keskeytymisesta aiheutuvaa vahinkoa tai saamatta jaanytta vofir 

5, KAUPAN KOHDH 

Kaupan kohteena on Myyjan Riato Kostiaisen, Tapio Kotiahon Ja Sami Franssilan omistamat 
tutkimustulokset nimeltaan M APCI -chip" ja niihin liittyvat immateriaalioJkeudet Galjempana 
Teknologia"). Teknologia on tarkemmin maaritelty Hitteessa 1. Teknologiaan liittyvien 
tekpnoikeuksien kokonaisluovutukseen sisaityy myOs muuttamis- ja edelteeniuovutusoikeudet. 

6. KAUPPAHINTA 

Kauppahfniana Ostaja suorittaa Teknoiogian hyddyntamisesta saamistaan nettohySdyntaniistuloista 

1) MyyjaHe1/3ja 

2) MyyjSn yliopistoffle/laboratorioftle yhteensa 1/3 siten, etta Helsingin yliopiston ja Tekniltisen 
korkeakoulun osuudet jakautuvat keskenaan HY 50% ja TKK 50% 

niin kauan kuin Teknologia tuottaa hyddyntamistu!oa. 

Koska ornistusoikeus jakautuu Myyjan puolelfa useammalle henkiiaile, Myyjan nettohy6dyntam»sttilo- 
osuudet jaetaan tasan heidan kesken heidan solmirnansa tulonjakosopimuksen perusteella, joka on 
taman kauppakirjan tiitteena 3. 

Teknoiogian nettohyddyntamistuiot maariteliaan siten, etta asiakkaan maksamasta hyodyntamfstulosta 
vahennetaan atvoniisavero ja muut mahdolh'sesti hyfldyntamistuloihin liittyvat verot ja Ostajan 
todennettavissa olevat Teknotogiaan liittyvat ulkopuofiset kustannukset, jotka ovat jo syntyneet seka 
jotka syntyvat yhden vuoden sisalia suontusajankohdasta hjkien, Vahennyskelpoisra ovat Ostajan 
ufkoiset kustannukset, jotka ovat aiheutuneet: 



Teknoiogian arvioinnin aikana, 

Teknoiogian patentornnlsta ja muusta teoltisoikeudellisesta suojaamisesta seka niihfn llittyvista 
prosesseista, 

Teknoiogian kaupatltstamrsesta, teknologiansiirtosopimusneuvottelufsta ja -laadinnasta* 
Llcentian kayttamista ulkopuolisten asiantuntijolden ja agenttien patvelursta, 

Teknologiansiirtosopimuksista tat niiden tulkinnasta syntyneista rittaisuuksista, sopimusehtojen 
noudattamisesta tai vaivomisesta ja naihin tiittyvista neuvotteluista, oikeudenkSynneista, 
valimfesoikeusnienattelysta ja saatavien perinnasta seka kaikkfin naihin kSytatyista 
iakiasiantunttjoiden ja aslanajajien palveluista, 

Teknologiaan liittyvien teolfisoikeuksien puolustamisesta ja kolmannen osapuolen vattteisnn 
vastaamisesta, niihin liittyvista neuvotteluista. oikeudenkaynneista ja vaiimiesmenettelysta ja 
niissa kaytetravien patenttiasiamlesten ja lakiasiantuntijoWen paivetuista, 
taytantoonpanokelpoisten tuomfotden ja paat&sten mukaisten vahingonkorvausten suorittamisesta 
teknologiansiirtosopimusosapuoleHe tai kolmannelte osapuolelle seka 

muita mahdollisia Osapuolten myotiemmin erikseen kirjailisestt ennalta sovittuja kustannuksia, 
joista tehdaan erilliset selvitykset taman kauppakirjan liittefksi. 



3/8 



7. KAUPPAHINNAN SUORITUS JA MYYJAN OlKEUS TARKASTAA KAUPPAf^^ORITUSTEN OIKESLUSUUS 




Ostaja on velvoliinen toirniitamaan Myyjalle seka Helsingjn yftop&I^LTeknilliselle korkeakouluile 
samanlarset ilmoitukset kertyneista bnitfo- ja natt*yS3S% 

kustannuserittefyineen vuosittain seuraavan vuoden 7,1. mannM^yESSTl 1 - 3? 12 mSSS 
kertyneet bruttohyadyntamlstulot kattavat Ostajan edella kohdassa 6 ml^T^stannukset Ostala 2! 
vefvoIUnen tlHttamaan Myyjalle tamttn nertohyadynt^mlstulo-osuudr^^nXn?' kuSinWn 
voimassaolevan verofainsasdannbn edeffytfamilla vaJiennyksiiia Myyjan^5^man e tffllie 21 i 
mennessa seka velvoliinen lahettamaansa ilmoitukseen psrustuen maksamaakjd^gin yliooiston ia 
miSKS korkeakOUlUn nettoh y^ynta™ s tulo-osuuden niiden l^hettamiSi^ten laskujin 

Myyjaila tai hanen maaraamalla tilintarkastajalla on oikeus Myyjan kustannuksella wdtlfa Ostatan 
kiqanpiioon ja tilitykslin silta osin ktiin kauppahinnan suorittamisen valvomisen kannaltafl^laTfteeilisra 
Tarkistamispyyntd on lahettavi kiqallisesti Ostajalie vfimeistaan seitseman (7) paj*lir%nnen 
tarkistusajankohtaa, ja tarkistamrsen on tapahduttava virailisena tyoaikana. Myyja vastSf^ajalle 
tarkastamisesta aiheutuneista Ostajan sisaisista kustannuksista. mikali tifityksisia ei t6ydy^hp*sia 
virhee!lisyyksia\ Ostaja on velvoliinen suorittamaan kaikki tarkastuksen aiheuttamat kustannuk«tsijna 
tapauksessa, etta kirjanpidossa tai tfiitetyissa nettohyodyntamistuloissa havattaan laiminlySnleja tai 
puutteellrsuuksia. jotka aiheuttavat vahintaan virden (5) prosentin poikkeaman oikeasta suorituksesta. 

8. OMISTUSOlKEUDEN SlfRTYMINEN 

Omistusaikeus kaupan kohteeseen sHrlvy samalla. kun seka Myyja etta Ostaja ovat allekinoittaneet 
taman kauppakirjan. 

9. MYYJAN VAKUUTUS JA VELVOLU5UUS LUOVUTTAA KAUPAN KOHDETTA KOSKEVA MATER IAALI 

Myyja vakuuttaa, etta haneJIa on parhaan tietamyksensa mukaan kaikki oikeudet Teknologiaan ja etta 
han on oikeutettu yksin maaraamaan niista. Myyja vakuuttaa, etta kukaan kolmas osapuoli ei ole 
esittanyt w&Btelt& tai vaitteita paremmasta oikeudesta Teknologiaan ja etta Teknologiaa ei ole saatettu 
juikisuuteen, mikali kaupan kohteelle ei ole vieia haettu patenttisuojaa. Teknologiaa kehittamassa oliut 
ykai keksija Seppo Marttila on luovuttanut omistusoikeusosuutensa Myyjaile liitteena, 3 mukaisetta 
asiakitjalla eika haneffa ole vaatimufcsia Teknologiaan. 

Myyja vakuuttaa, ettei han ole saattanut tai saata koimansien osapuoiten tietoon miliaan tavalla 
Teknologiaan Itittyvia tietoja, jotka voivat estaa Teknologiaan liiltyvien patenttien myontamisen jossain 
maassa. Myyjan on annettava Ostajalie tiedoksi ennen kaupantekohetkea kaikki mahdolliset julkaisut 
julkistamiset ja Myyjan pftamat suulliset esitykset, jotka liittyvat Teknologiaan (luettelo liitteena 4). 

Myyja on velvoliinen kaupantekohetkella luovultamaan Ostajalie kaikki kaupan kohteeseen liittyvat ja 
sen teolltsoikeudelitseen suojaamiseen vaadittavat asiaklrjat, piimstukset, suunntelmat. muun 
materiaalin ja kaiken tiedon, jolla saattaa o«a merkitysta patenttihakemuksen hyvaksymisen. markki- 
noimisen tai kaupallistamisen kannalta. Myyja on velvoliinen afleklrjoittamaan kaikki sopimuksen 
kohteeseen liittyvat teollisoikeudellisen suojan saamiseksi vaadrtut siirtokirjat. 

Mikaii Ostaja mytfhemmin toteaa, etta Myyja on vastoin tassa kohdassa mainittua vakuutustaan 
salannut Ostajalta edella mainittuja tietoja eika silta syysta kykene saarnaan Teknologialle 
teollisoikeussuojaa, kaupalifstamaan Teknologiaa tai Ostaja joutuu tasta syysta maksamaan 
kolmansilla osapuolifle vahingonkorvauksia, Myyja on velvoliinen korvaamaan Ostajalie kohdassa 11 
mainitut Ostajalie aiheutuneet vailtt6mat vahingot 

10. MYYJAN OIKEUDET TIETEELLISEEN TUTKlMUS- JA JULKAISUTOIMINTAAN JA SALASSAPITOVELVOLUSUUS 

Myyjaiia on oikeus tehda Teknologiaan iiittyvaa tieteettisista tutkimusta ja julkaista tutkimustuloksia, 
mikaH julkaiseminen/julkistaminen ei vaaranna mahdollisuutta saada Teknologialle teollisoikeussuojaa* 
Myyja on kuitenkin velvoliinen kirjailisesti infonnoimaan Ostajaa kaupan kohteeseen liittyvten tutevien 
julkaisujen/julkistamisien sisallesta viimeistaan yhta (1) kuukautta ennen suunniteltua 
julkaisuajankohtaa/julkistamlsta. 



Mikali julkaisumatenaalissa on tietoa, jonka julkaiseminen vaarantaa Teknologiaan kohdistuvan 
patenttisuojan saamisen, Myyja on velvoliinen Ostajan pyynn6$ta lykkaamaan juikaisuajankohtaa siksi 
ajaksi, etta teollisoikeushakemus saada an vireilte, kuitenkin enintaan kolme (3) kuukautta. Edella 
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. ,..,„„ mwi i uAJiuiuyimi rwniHjBne 

diplomitySnsa' 14, marraskuuta 2003 jaikeen. 



Myyja on velvollinen oiemaan paljastamatta kolmansfile o$apuolik^Q#oloqfan oatentoinmn 
{ TJV 3 k f Pf t*™*^ Hittyvw Hikesalaisuuksiksi katsottavia tta^3^ 

otkeuksia tar Teknologian kaupallistamista Mikali Mwia haiu** UiJEM^i^ vaa rf maa ° sta i an 
tal.aista ^mu k sel,ista tieto.^on Myyja veivoTnS> 

kanssa, MikaJi Ostaja antaa suostumuksensa Myyjaile luottamukseihsen ti^^v^mSn oS 
aatu salassaprtosopimuksen, jonka kolmas osapuoli on veJvomne&a^ 
fuottamukselliseri tiedon fuovutusta. Myyja on veLlrnen pi^S^ 

yntyssalaisuudet seki Licentfan Myyjaile esittamat taknofogiansiirtosopinSSglr ehdotuS £ 
sofmrtut teknologiansiirtosopimukset kalkkine ehtoi'neen. \^J# Set Ja 

1 1 , VASTUUNRAJOITUKSET 

Ostaja ei vastaa siita. jos se el onnistu kaupallistamaan Teknologiaa eika siita n ll^jjuji i_ ii 
Teknokwa kaupallistetaan. Mikali Ostaja on kuitenkin olennaisesti rikkonut tSman ImSSuSn ta 
yhteistydsopimuksen mukaisia ehtoja, Ostaja vastaa tahallaan tai tuottamuksetlai£?jvlw^i \l 
aiheuttamistaan vaiittdmlsta vahlngoista. Ostaja e* vastaa valillisrsta vahingoista. Osta\n taman 
kauppakirjan ja yhteistydsopimuksen mukainen vastuu rajoittuu kuitenkin kaikissa tapauksissa 
oSenaw ra "aniaanlan, jonka Ostaja on saanut Teknologian nettohyodyntamlstulofsta 

Mikaii Myyja on olennafeesti rikkonut taman sopimuksen mukaisia ehtoia, Myyia v^taa tahallaan tai 
tuottamuksellaan aiheuttamistaan valittdmista vahingoista Ostajalle, Vilittbmina vahinkoina p id££ 
Ostajalla aiheutuneita kohdan 6 mukaisia uikoisia ja Ostajan sisaisia palkkakustannuksista. jotka ovat 
aiheutyneet taman sopimuksen mukalsten velvollisuuksien hoitamisesta, seka sita Ostajan saamatta 
jaanytta nettohyddyntamistulo-osuutta ja paikkiota, johon Ostajalla on oikeus taman sojtfmukse^ 
perusteella. Myyja et vastaa vaiillisesta vahingoista ^P^uKsen 

12, MYYJAN OIKEUS OSTAA KAUPAN KOHDE TAKAISIN 

Mikali Ostaja at ole saanut kaupailtstettua kaupan kohdetta ja mikali Ostaja paattaa luopua kaupan 
kohteeseen luttyvista immatenaaltoikeukslsta, Ostaja on vetvollinen ilmoittamaan kirjallfseklt Myyjafle 
kojmea (3) kuukautta ennen kuin Ostaja lopettaa kaupan kohteen patentoimisprosessin ja siihen 
hittyvan kustannusvastuunsa. Myyjalfa on tana kofmen kuukauden aikana oikeus ostaa kaupan kohde 
kaikkine oikeuksineen ja vetvollisuuksineen takaisin Osapuoiten sopimilfa ehdoilla kohtuullisesta 
korvausta vastaan. Mikali Myyja & ole ostanut kaupan kohdetta ja maksanut siita sovittua korvausta 
Ostajalle kolmen kuukauden kuluessa siita hetkesta fukien kun Ostaja on lahettanyt Myyjaile kfrjallisen 
ilmoituksen paataksesta&n topettaa kaupan kohteen patentoimisprosessin jatkamisen Ostaja on 
oikeutettu lopettamaan kaupan kohteeseen Hfflyvien patenttihakemusten ja patenttien ylispitamisen. 

Myyjaiia on etu-oikeus ostaa kaupan kohde, mikafi Ostaja asetetaan konkurssiin tai looettaa 
toimintansa. p 



13. MYYJAN JA OSTAJAN VALINEN YHTEtSTYO 



Myyja ja Ostaja sopivat Teknologiaan liittyvasta yhteistyfcsta timan kauppakirjan Hitteena olevan 
YhteistydsopHnuksen ehtojen mukalsesli (Wte 2). Yhteistyasopimus tulee voimaan Osapuolia sitovana 
tam^n kauppakirjan aUekirjoittamisefla. 



14. FORCE MAJEURE 



Osapuoii ei voi vaatla toiselta Osapuotelta taman kauppakirjan ja sen liitteena olevan 
yhteistyosopimuksen tSyttamista eiM niiden taytt^m^tta jaSmisesta aiheutuneesta vahingosta 
vahingonkorvausta, mikali niiden tglyttamisen estad tai tekee kohtuuttoman vaikeaksi ylivoimainen este 
eli seilainen ennalta arvaamaton tapahtuma, joka sattuu sopimuksen voimaantuton j^lkeen, ja johon 
osapuolet etvat voi itse mitenkdan vaikuttaa. Esteen syntymisesta ja sen lakkaamisesta on Osapuoiten 
ilmoitettava vaiUtdmasti kirjallisestl toistReen, Osapuofi, joka on vedonnut ylivoimaiseen esteeseen, on 
velvollinen nayttamSsin toteen sen vaikutus sopimuksen tSyttamiseen. 
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15. ERIMieUSVYKSIEN RATKAIS6MINEN 



Tasta kauppakirjasta ja sen Hitteena olevasta yhteistyfisripiiTiuk^ 
erimiehsyydet tai rfitaisuudet pyritaan ratkaiseroaan ensisijaisesti 
sen jaikeen Suamen Asianajoliiton sovintomenettelyasa, Mikatf 
enmielisyydet ratkaistaan lopullisesti yhden vSKmtehen valimiesmen5lS 
valiryslautakunnan saantajen mukaisesti safassapitovelvoWsuutta 
enmiehsyys koskee ainoastaan saatavaa, rilta ratkaistaan ensi asteessa 



Hden tuikinnasta aiheutuneet 
* gn vdfisHto neuvotteluitla ja 
~ ei kultenkaan paSsta, 
Keskuskauppakamarin 
teen. Jos kuitenkln 
ngil kgrajaoikeudessa. 



16. OSTAJAN TIEOONANNOT 



SSakoubHe Hed ° k ^ U * mSn katJ PP aki Oan pSasisaiifin Hefsfngin yliopistolj^^ 



eknttliseHe 



ALLE KfR J OfTU KSET 



L^ntSte PPakin3a ° n f3adHtU nelja (4> sam * sanaista ^aPP^Ietta, yksi kullekin Myyjal!>ja ykst 



Helsingrssa 



S3 



lokakuuta 2003 



44 /ru&rttfS 

Helsing^sd _L_.tofc*kuula 2003 



UCENTIA OV 



Tlmo Tdrm^la 
Tolmitusjohtaja 



Helsingissa 




Risto KostJainen 



Helsingissa 



.Mtetewuta 2003 





TapiA Kottaho 




Sami Franssila 



UJTTEET: 



1. Teknotogian tarkempi masrittely ja s«hen fiittyval immateriaalioikeudet 

2. Kauppaan Itittyva MyyjSn ja Ostajan vaiinen yhtelstyflsopimus 

3. Omistusoikeuden ja hyodyntamistulon jakautuminen MyyjSn ja keksijdiden osalta 

4. Luettelo Teknologiaan liittyvlsta Tutkijan julkaisuista, julkistamisista ja esityksista 

5. Ostajan kaupparekistenote 
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LUTE 2 



2. MYYJAN VELVOLUSUUDET 



1. SOPIMUKSEN KOHDE JA TARkOITUS 



TSmSn yhteistySsopimuksen tarkoituksena on Myyjan ja Ostajan valinen fn\dfcM 
mainrtuin ehdoin* jotta Teknologialle onntstutaan saamaan Ostajan ma^rittelemS^iol 
jotta Teknologia saadaan kaupallistettua ja jotta Teknologiaan iiittyvia teoMsofcijl 
puoiustaa. 



Taman sopimuksen kohteena on kauppaklrjassa mainittu kaupan kohde. 




Myyja sitoutuu kohtuullisessa maarin yhteistyohon Ostajan kanssa turvatakseen ja suojatakseen 
taman yhteistyfisopimuksen mukaisen tarkoftuksen ja Ostajan oikeudet. Myyja sitoutuu Ostajan 
erityisesta pyynnOsta* osaffistumaan teknologiansffrtosopimusneuvotleiuihin Teknologian 
asiantuntijana» antamaan apuaan patenttihakemuksten laatirnisessa ja vSlipastoksiin vastaamisessa, 
jotta patentit tullaan mytintdmgdn, sek£ patenttten puofustarnisessa. Mikali Myyjalle arheututi 
merkittSvia kustannuksia antamastaan teknisesta avusta, Myyja on oikeutettu saamaan Osapuotten 
erikseen sopiessa kohtuullisen korvauksen antamastaan tySpanoksestaan Teknologian asiantuntijana 
tai avustajana. jota Ostaja on pyytanyt. Kyseiset kustannukset ovat vShennettavissa olevia 
kustannuksia kauppakfrjan mukaisesti. 

Myyja on velvollinen ilmoittamaan viivytyksetta Ostajaile kaikki tietoonsa tuHeet toimet jotka 
rnabdollisesti loukkaavat Teknologiaan IHttyviS patenttihakemuksia tai patentteja, 

Mikali kolmas osapuoli vaittaa Teknologiaan liittyvSn patenttihakemuksen tai patentin loukkaavan 
hanen oikeuttaan. Ostaja pSattaa neuvoteltuaan ensin Myyjan kanssa, miten se suhtautuu esltettyihin 
vaatimuksiin ja miten mahdoMsia oikeudenkaynteja hoidetaan. Mjkali kotmas taho loukkaa 
Teknologiaan liittyvjia patenttihakemusta tai patenttia, Ostaja p&aitaa neuvoteltuaan ensin Myyjan 
kanssa suhtautumisestaan loukkaukseen ja mahdotlisesta loukkauskanteen vireilte saattamisesta 
tuomioistutmeen, Mikali Ostaja paattaa aloittaa edelia mainMuihin asioihin liittyvat neuvottetut 
kolnnannen osapuoJen kanssa tai paattaa aloittaa oikeudenkayntiprosessit, Myyja on velvollinen 
avustamaan tyopanoksellaan Ostajaa Teknologiaan liittyvien patenttien Ja patenttihakemusten 
puolustarnisessa ja kotmansien osapuotten eslttamien vaatimusten rorjumisessa ja njihin liittyvissa 
oikeudenkaynneissS. Mikali kyseinen avustaminen vaatii MyyjSlta merklitavSa tyopanostusta, Myyjs on 
oikeutettu saamaan Osapuolten erikseen sopiman kohtuullisen korvauksen tekemMst^an tyosta. EdeKa 
mainittu korvaus on vShennettavissa kauppakfrjan mukaisesti hyddyntSmistuloista. 

Myyja on velvollinen sailyttamaan Teknologiaan liittyvat asiakirjat todistusalneistona niin kauan kuin 
Teknologiaan liittyvat teoifisoikeudel ovat voimassa. 

Myyjaltd on velvolllsuus jatkaa Teknologian jatkotutkimusta Ostajan toimeksiannosta* mikali Osapualet 
sopivat siita erikseen kirjallisesti. 

Mikali Ostajan solmimien teknologiansiirtosopimuaten osana asiakas haluaa Teknologiaan Iiittyv33 
Myyjan tietotaitoa ja edellyttaa MyyjaJta jatkotutkimuksen suorittamista, Myyja on velvollinen 
suorittamaan asiakkaan kanssa sovittavaa jatkotutkimustyota Myyjan ja Ostajan yhdessS 
neuvotteleman ja allekirjoitettavan tutkimussopimuksen mukaisesti. 

Silla henkilolta rnyyjista. joka muuttaa Suomen ulkopuolelle tai ulkomaifla, on velvoHisuus ilrnoittaa 
Ostajaile osoitteenmuutoksestaan. 



Ostaja vastaa Teknologtan teollisoikeudetlisesta suojaamisesta ja sitoutuu hakemaan patentteja, 
jatkamaan vireilia olevia patenttihakemuksia ja yllapitimaan myftnnettyja patentteja niissa maissa, 
joissa Ostaja katsoo sen olevan tarkoftuksen mukaista Teknologian kaupalfistamlseksi. Ostaja on 
oikeutettu pdaltdmSan teollisoikeudelHsen suojan laajuudesta. 



3. OSTAJAN VELVOLLISUUDET 



Ostaja sitoutuu parhaan kykynsa mukaan kaupaliistamaan 
tavalla Teknologian kaupaliistamisesta. 



Ostaja on velvoliinen informoimaan Myyjaa Teknologian 
solmitulsta teknoJogiansiirtosopimuksista ja toirnittamaan a!lekifjoit_^ 
Myyjan sita erikseen pyytSessa. Mikali Ostaja on vefvolh'nen suorittal 
yliopistolle/taboratorioile. Ostajalla on velvollisuus ilrnoittaa myj 
teknologiansiirtosopimukset 
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an. Ostaja vastaa harkitsemallaan 




eudeitisesta suojaarnisesta, 
pimuksista kopiot MyyjSHe 
ppahintaa myOs MyyjSn 
pm tahoille soimitut 



MikSli Ostaja on jarjestanyt Myyjaile/Myyjan ytiopistotte tutkimu^fei!lst& Teknologian 
Jatkotutkimukseen tat mikali asiakkaan ja Ostajan vMseen teknologianV^»lmukseen lilttyy 
olennaisena osana jatkotutkimussopimus kyselsen asiakkaan kanssa T Ucentia dTTj&Atettu saamaan 
edella mainittujen tutkimussopimusten mukaisesta tutkimusrahasta paikkion, jo*^onJ»jsitoista (15) 
prosenttia kokonaistutkrmusrahoituksesta. Licentfan pafkkio tulee sisally*6aT*aettavaan 
tutkimusrahoftukseen erMisena iiitynnajsena kustannuserana. Myyja on veh/oilinen hu^htjiMan siitd 
etta Myyjan yliopisto maksaa vallttomasti Licentiate edeiia mainitun palkkion asiakkSfflCmsfcsettua 
kyseisen tutkimusrahan Myyj§n yiiopistolle. 

4. MYYJAN OIKEUS ESITTAA N AkOKANTANSA TEKNOLOGI ANSI 1RTOSO P I M US LUON NOKS MN 

Myyj§lfa on oikeus esittaa mielipiteensa Ostajan esittamista teknofogiansiirtosopimusfuonnoksrsta. 
Mikali MyyjSHIS on painavia perusteluita miksi Ostajan tulisi pidSttiytya solmtmasta kyseiste sopimusta, 
Ostaja pyrkfi ottamaan huomioon Myyjan esittamat parustelul arvioidessaan solmtiko se kyseisen 
teknaiogjansiirtosopimuksen. 




5. SALASSAPtTOVELVOLUSUUS 

Luottamuksellista tietoa on kaikki se missa muodossa tahansa ifmaistu tieto, jonka kumpi tahansa 
Osapuoli on merklnnyt luottamukselliseksi tiedoksl Ja iimoittanui kirjallisesti siita tofsella osapuolelle. 
Jos luottamuksellinen tieto on annettu suultisestt, Osapuolen on valittamasti kirjattava 
luottamuksellinen tieto kiijaltiseen muotoon Ja lahetettava se tiedoksi toiselie Osapuolelle. 
Luottamuksellisen tiedon vastaanottaja on velvoliinen pitamSSn luottamuksellisen tiedon salassa vlisi 
(5) vuotta sen vastaanottohetkesta lukien, ellei tuovutettu luottamuksellinen tieto ole tullut sita ennen 
julkiseksi Hrnan luottamuksellisen tiedon vastaanottajan tdman kohdan vastaista totmlntaa, Edeita 
mainitusta huolimatta Lfcentia on kuitenkin oikegtettu fuovuttamaan satassapitosopimusta vastaan 
luottamuksellista tietoa potentiaalisilte asiakkaille Teknologian kaupaifistamistarkoituksessa. 



Myyja sitoutuu olemaan paljastamatta Ostajan liike- ja yrttyssalaisuuksia. Myyj& on velvoliinen 
pitdmaan salassa Ostajan harieile esittarnat teknofogiansiirtosopimusebdot, 
teknologiansiirtosopimusehdotukset Ja soimitut teknologtansiirtosopimukset kaikkine ehtolneen. 



6. OLENNAINEN SOPIMUSRIKKOMUS 

MikSli Ostaja on olennalsesti rikkonut taman yhteistyttsopimuksen mukaisia ehtoja* Ostaja vastaa 
tahallaan tai tuotiamuksellaan Myyjalte atheuttamistaan vSlittomista vahingoista. Ostaja ei vastaa 
valitiisista vahingoista. Ostajan taman yhteistyo sopimuksen mukainen vastuu rajoittuu kuitenkin 
kaikissa tapauksissa enintSan siihen rahamSaraan, jonka Ostaja on saanut Teknofogian 
nettohyodyntamistuloista osuutenaan. 

Mikali MyyjS on olennaisesti rikkonut taman yhteistydsoplmuksen mukaisia ehtoja. Myyja vastaa 
tahallaan tai tuottamukseflaan atheuttamistaan vafittomista vahingoista Ostajalla. Vallttdmind 
vahinkoina pidet£dn OslajaDe aiheutuneita kauppakirjan kohdan 6 mukaisia ulkorsia ja Ostajan sis£ista 
palkkakustannukststa v jotka ovat aiheutuneet kauppakirjan ja t&man sopimuksen mukaisten 
velvoflisuuksien hoitamisesta, seka sitd Ostajan saamatta ja^nytt^ nettohybdynt^misluio-osuutta ja 
palkkiota, johon Ostajafia on oikeus kauppakirjan ja tam£n sopimuksen perusteeila. Myyjd ei vastaa 
valHJisesta vahingoista. 



7. SOPIMUKSEN S1IRTAM1NEN 



MyyjdKd ei ole oikeutta siirtaa tata sopimusta eika sen osaa koimanneiCe ilman Ostajan erillista 
etuMteista kiijaNista hyvSksynt^a, 



8. SOPIMUKSEEN TEHTAvAT MUUTOKSET 



\r 

vahvistettava $ek£ otettava taman sopimuksen liitteeksL Muutak^jWW 
selkeastl, ettd muutoksiOa on tarkoitus muuttaa lata sopimusta. \Xv\ 
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sapuoltan allekifjoituksilla 
ieydessa on mainittava 



9. SOPIMUKSEN VOIMASSAOLO 




Tama sopimus on volmassa niin kauan kuin Ostajafla on omrstuseikeudefn e 
sopimuksen voimassaoloaikana tehdyt teknofogiansiirtosopimukset Ja tutki 
voimaan sellaisenaan myOs tamSn sopimuksen paattymisen jalkeenkin. 




iaan, TSman 
L ukset jSavat 




LUTE 1 



Tefcnologia kAsittaa miniatyrisoidua APCI (atmospheric pressure chemical iomsati^^pllghteen, joka 
mahdollistaa pienien n&yternMarien analysoinnin mm, massaspektrometrisiin sovellut 
Teknologian tarkempi kuvaus Idytyy mairasktiussa 2003 jatettavasTA FI/US-patenttihak1 




